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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To reduce the area of an element and to 
obtain breakdown strength close to ideal breakdown 
strength by forming an electrode to the insides of . : ? i 

grooves for trench isolation. 

CONSTITUTION: An element isolating groove part 5 
having the depth reaching a substrates 1 is formed 
around an embedded layer 4. A groove part 7 which 
isolates the embedded layer 4 and a collector electrode 
lead-out region is formed. An insulating layer 8 is formed 
on the main surface of a semiconductor element other 
than a contact region between the groove parts 5 and 7 
and the P+ type embedded layer 4. A base electrode 9 is 
formed in the contact region as follows: the electrode 
extends to the groove parts 5 and 7 surrounding the 
embedded layer 4; the electrode crosses the junction 
part between the P+ type embedded layer 4 and an N- 
type epitaxial layer 3; and the groove parts 5 and 7 are 
filled with the electrode. Therefore, a depletion layer is 
uniformly expanded even when a reverse voltage is 
applied to the electrode 9, and the concentration of electric charge can be blocked. In this way, 
the area of the element can be reduced, and breakdown strength close to ideal breakdown 
strength can be obtained. 
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